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Data acquisition. RXES measurements were performed on the high brilliance X-ray spectroscopy beamline ID26 at the European Synchrotron Radiation Facility (ESRF). The electron energy was 6.0 GeV with a ring current between 170 mA and 200 mA. The incident energy was selected by using the <311> reflection of a pair of cryogenically cooled Si single crystals. Higher harmonics were suppressed using two mirrors with a Pd/Cr coating operating in total reflection at 2. Data analysis. The spectral intensity in RXES map was normalized to unity in the maximum of the main peak arising in the region between 4 and 6 eV. We analyzed the spectral features of the RXES maps using a first moment analysis after removing intensity arising from the elastic peak at 0 eV energy transfer (see Figure SI6 ). Denoting the energies and fluorescence intensities as Ej and Ij, respectively, of the j th data point, all data points with intensities greater than p (= 0.2) percent of the maximum intensity are included in the calculation of M1
The details of the use of the first moment analysis can be found elsewhere. [2] Computational details. RXES maps were simulated using the dipole transition matrix elements obtained with a simplified version of the Kramers-Heisenberg equation. [3] that gives the Resonant X-ray emission spectra in the single electron transition approximation:
where dσ/dΩ is the differential cross-section and ω 1 and ω 2 are the incident and emitted photon energies, respectively, and Γ n is the life time (in full width at half maximum) of the intermediate states. Occupied density of states is given as ρ(ε) and unoccupied as ρ'(ε), M(ε) is the radial transition probability. An elastic peak due to Thomson scattering was added to the RXES planes to facilitate comparison with experiment. The following value was used for the lifetime broadening of the 2p 3/2 core hole: 5.31 eV. [4] All calculated RXES maps were convoluted with additional Gaussian broadening of 1.2 eV for emitted energy and 0.3 eV for incident energy.
The electronic structures (in particular the angular momentum projected DOS) used for the map simulations were obtained within the DFT framework with the full-potential self-consistent WIEN2k code, [5] adopting the generalized gradient approximation form derived by Perdew et al. [6] as exchange-correlation potential. As input geometries, the X-ray structures published by Bailey et al. [7] and by Dickinson [8] were employed in the case of [Pt(tpy)Cl]Cl (head-to-tail dimer in unit cell) and K 2 [PtCl 4 ] respectively. The basis functions for the valence orbitals were expanded simultaneously as spherical harmonics (inside non-overlapping atomic spheres centered at the atomic sites) and as plane waves in the interstitial region. The plane waves were expanded up to a cut-off parameter, k max , fulfilling the relation R A k max = 7 where R A is the radius of the smallest atomic sphere. We used automatically selected values of atomic radii. The energy separation value between valence and core orbitals was set to 82 eV for all compounds. The self-consistent iteration process was repeated until an energy convergence of 1.3·10 -3 eV was reached. The number of k points in the Brillion zone was set to N = 500 as a compromise between precision and computational time. We have performed convergence test for Rk max up to 9 and for N up to 5000 and we have found negligible changes in the RXES maps. Geometry optimization of [Pt(tpy)(Cl)] + , in the singlet ground state, was performed with the Gaussian 09 program package (revision A.2), [9] employing the DFT method. The nature of the stationary point was confirmed by normal-mode analysis. A total of 64 singlet excited states were determined with a TDDFT [10] calculation. The conductor-like polarizable continuum model (CPCM) [11] with water as the solvent was used to calculate the geometry, the electronic structure, and the electronic excited states in solution. After testing four different functionals (BP86, [12] B3LYP, [13] PBE1PBE, [14] and TPSSH [15] ), the TPSSH functional was chosen, together with the SDD basis set [16] and effective core potential for the Pt atom, and the 6-31+G** basis set [17] for all the other atoms. Electronic structure calculation for head-to-tail oligomeric aggregates {[Pt(tpy)Cl] + } n (where n = 2, 4, 6, 8, 10) were evaluated in gas phase, at the TPSSH/SDD/6-31+G** level.
The structures for theoretical calculations were constructed employing the X-ray data available for [Pt(tpy)Cl]ClO 4 . [7] The complex crystallizes in the monoclinic P2 1 /c space group and the cations form a continuous stack along the axial direction, with alternating short/long Pt-Pt distances (3.269 and 4.197 Å, respectively). Six oligomers were obtained stacking 2, 4, 6, 8, and 10 cations along the axial direction, as reported in Figure SI4 . The program GaussSum 2.2.4 [18] was used to simulate the electronic spectra and to visualize the excited state transitions as electron density difference maps (EDDMs). [19] Electronic In aqueous solution the spectrum shows two intense absorption bands in the range 5-4 eV (250-300 nm) and a lower intensity band at 4-3.5 eV (300-350 nm) with a tail at 3.3 eV, which extends into the visible region. TDDFT singlet calculations (Table SI1 ) on the monomeric complex assign the high-energy absorption bands (5-4 eV) to mixed -*/MLCT electronic transitions ( -* = tpy, MLCT = Pt,Cl → tpy ). The feature at 4-3.5 eV has a -* (tpy) character, while the tail at 3.3 eV can be ascribed to MLCT transitions (Pt,Cl → tpy). The electron density differences maps (EDDMs) reported give pictorial representations of such assignment. Weak d-d LF transitions are placed by TDDFT at the 5-4 eV (EDDMs S17 and S18). These involve the Pt(d)-containing LUMO+3 and HOMO-2 and HOMO-3 orbitals and have low oscillator strength probability. 
